It is shown that an integral corresponding to the contribution of one particle to equal-time commutator of quantized scalar fields diverges in a reality, contrary to usual assumption that this integral vanishes. It means that commutator of scalar fields does not vanish for space-like intervals between the field coordinates. In relation with this divergence the generalization of the Klein-Gordon equation is considered. The generalized equation is presented as products of the operators for the Klein-Gordon equation with different masses. The solutions of derived homogeneous equations are sums of fields, corresponding to particles with the same values of the spin, the electric charge, the parities, but with different masses. Such particles are grouped into the kinds (or families, or dynasties) with members which are the particle generations. The commutator of fields for the kinds of particles can be presented as sum of the products of the commutators for one particle and the definite coefficients. The sums of these coefficients for all the generation equal zero. The sums of the products of these coefficients and the particle masses to some powers equal zero too, i.e., for these coefficients some relations exist. In consequence of these relations the commutators of the fields for the particle generations vanish on space-like intervals. Thus, the locality (the microcausality) is valid for the fields of the particle kinds. It is possible if the number of the generations is greater than two. KEY WORDS: convergence of integrals, differential equations, generations of particles, microcausality principle, generations of particles, indefinite metrics
A locality of boson operators means that commutator of these operators vanishes for the space-like intervals. The locality principle is named as the microcausality principle too. As a rule, commutator is expressed through improper integrals, which must be convergent. We consider the well-known commutator of scalar fields with the m mass (for example, from Refs. [1] [2] [3] [4] [5] [6] [7] ). It may be written as 
where ( x y,m ) Δ − is next function ( ) 
Usually it is assumed that the integral I( x,m ) vanishes since the integrand in (4) is the odd function of the pmomentum. But this assumption is true only for convergent integral. In relation with the integral (4) we consider simple integral
The integrands in (4), (5) are the odd functions of the integration variables and have similar asymptotical behaviors. It is well known that the integral (5) 
As it is known an improper integral in infinite limits converges only in the case if finite limits exist at arbitrary A / B ratio and A B − difference. The integral (5) vanish in the case A B = only. It means that the improper integral (5) diverges and the main value of the integral (5) vanishes only. Therefore, we may expect that the integral (4) diverges also. In the present paper the divergence of the integral (4) is studied in details. As this divergence leads to non-zero value of the commutator (1) on space-like intervals, it means that the locality principle can be violated. But it is well known that the locality principle (in particular, the absence of any signals with superlight velocities) is valid in reality. Therefore, we assume that the commutator (1) must be changed by the commutator of some proper fields, which vanishes on the space-like intervals. The present paper is devoted to the investigations of the total fields corresponding to generations of particles. We show that the commutator (1) can be changed by the sums of the commutators multiplied by some coefficients for generations of particles. Such sums vanish on the space-like intervals at the number of the generations, which is greater than two. 
where r x = . For space-like intervals, r is not equal to zero. The integral (8) has not definite limit at Λ → ∞ .
Indeed, the integrand in (8) is similar to 2 sin pr and the limit of 2 2 cos r / r Λ does not exist at Λ → ∞ . Thus, the triple integral (4) does not converge also. Therefore, according to [8, 9] the integral (4) diverges and commutator (1) may not vanish for space-like intervals.
To confirm non-zero value of the commutator (1) for the space-like intervals we explicitly derive the integral (4) in the cylindrical frame. Let
d p p dp dp dα = . The limits of integration are following: 0 2 α π (4) is given by ( ) 
The limit of first term in the right hand of (9) does not exist at Λ → ∞ , A → ∞ , B → ∞ . Using the identity ( ) 2  2  2  2  2  3  3  3  3  3  2  2 Therefore, the integral (4) diverges. Moreover, the main value of the integral (4) does not vanish, as the limit of first term in the right hand of (9) does not exist at Λ → ∞ , A → ∞ , B → ∞ . In consequence of a divergence of the integral (4), we can write down
We see that the commutator (1) does not vanish for the space-like intervals of coordinates in reality. It means that the locality principle is not valid for the fields corresponding to contributions of one particle and one antiparticle. From this fact we can conclude that the signals with superlight velocities can exist. But such signals have not been observed. Thus, we have contradiction between theoretical conclusions and the experimental data.
A situation with a convergence of the integrals (4) for the commutator (1) is similar to a situation with a situation with convergence of the integral for the Yukawa potential as well as the integrals for the Green functions of KleinGordon and Dirac equations.
PARADOX OF GREEN FUNCTIONS AND GENERALIZATIONS OF KLEIN-GORDON EQUATION
In [10, 11] it is shown that the integral for the Yukawa potential as well as the integrals for the Green functions of Klein-Gordon and Dirac equations diverge. In relation with these divergences, the paradox of the Green functions has been formulated [10, 11] .
From the mathematical point of view the use of the Green functions of the Klein-Gordon and Dirac equations is 
where ( ) [10] it is shown that the case of equal masses in Eq. (13) must be excluded. It was shown that the functions ( ) free x Φ are non-normalizable if at least two masses are equal. Thus the masses in the generalized Klein Gordon equation must be different. The ( ) x Φ fields we shall name as total fields, the fields for the particle generations, and the fields of a kind (or a family or a dynasty).
For the rational fraction in (12) the expansion can be written [10, 11] ( ) ( 
Using the equalities (16) we can express the Green function (12) of Eq. (13) in terms of the Green functions (11)
As the dimension of the time-space is equal to four, the integral (12) can be convergent at 3 N ≥ . Consequently, for each spinless particle two (or greater) particles with the same charges, isospin, C -and P parity, but different masses, must exist in addition. We may say that such particles are members of some set (a family or a kind or a dynasty). In (14, 16) k is the number of the particle generation. We may assume that the number of members in kinds for the elementary particle is less than the number of member in kinds for the composite particle. Each particle belongs to some kind and some generation.
In Ref. [12] the causal Green functions of generalized Klein-Gordon equations (13) ( ) ( ) ( )( ) ( ) 
K ( m x ) function has been used from
Refs. [13, 14] . The use of the relations (17) at 0 1 l , = allowed us to eliminate all the singularities. It has been shown that the integral (20) converges at 3 N ≥ in all the space-time. Thus, it may be concluded that minimal quantity of the generations in the kinds of the spinless particles equals three. Consideration of the causal Green function for generalized Dirac equations has shown that similar minimal quantity of the spin-1/2 fermion equals six [12] .
ELIMINATION OF DIVERGENCES IN COMMUTATORS OF TOTAL FIELDS
For one particle the imaginary (absorptive) part of the causal Green function (11) (with x y − instead of x ) can be expressed through the commutator of the scalar fields (1). Therefore, we can expect that integrals for the commutators of total fields will converge and these commutators will vanish for space-lire intervals. Using the formulae (1) and (19) the commutator of total fields may be written as
where the k A coefficients are defined in (16) . Notice that (21) can be derived also using the expansion for the total quantized scalar fields ( ) ( ) 
The commutator (21) can be expressed through the integral: 
where the 
This integral converges. Therefore, the integral (24) converges in all the domain of the integration. Now, in consequence of that this integrand is odd function of the integration variables, the integral (24) and the commutator (21) vanish for space-like intervals at 3 N ≥ . Besides, we can write the important equality 
CONCLUSIONS We have shown that integral, corresponding to the commutator of usual scalar quantized fields on space-like intervals between the field coordinates [1] [2] [3] [4] [5] [6] [7] , diverges. It is confirmed by explicit calculations. In consequence of this
